Brain-specific delivery of naproxen using different carrier systems.
Naproxen is one of the most potent NSAIDs and plays an important role in the treatment of neurodegenerative diseases. Poor brain delivery of naproxen at therapeutic doses, in addition to its serious gastrointestinal side effects, has prompted research into the development of a specific carrier system that is capable of delivering naproxen to the brain at smaller doses. The purpose of this study was to evaluate two brain-specific carrier systems of naproxen. The first was the dihydropyridine/pyridinium redox system that utilized a lipophilic chemical delivery system coupled to the carboxylic acid group of naproxen through an ethanolamine linker. Secondly, an ascorbic acid system, which has reducing properties and acts as a biological carrier through sodium-dependent vitamin-C transporter, was used for brain-specific delivery of naproxen. The prepared prodrugs were stable in aqueous buffers (pH 1.2 and 7.4) and rapidly hydrolyzed in biological fluids. Bioavailability studies revealed that both prodrugs 10 and 17 were rapidly cleared from blood with half lives of about 1 h, which will likely decrease systemic adverse effects. The rapid clearance from the blood was accompanied by an increase in the prodrug concentration in the brain, which occurred as a result of the prodrug being more locked in compared to the parent drug naproxen.